Mice lacking L1 cell adhesion molecule have deficits in locomotion and exhibit enhanced corticospinal tract sprouting following mild contusion injury to the spinal cord.
L1 is a member of the immunoglobulin superfamily of cell adhesion molecules that is associated with axonal growth, including formation of the corticospinal tract (CST). The present study describes the effects of L1 deletion on hindlimb function in locomotion, and examines the role of L1 in recovery and remodeling after contusive spinal cord injury (SCI) in mice. Uninjured adult L1 knockout (Y/-) mice had impaired performance on locomotor tests compared with their wild-type littermates (Y/+). Anterograde tracing demonstrated that CST axons project to thoracic, but not lumbar, levels of the spinal cord of Y/- mice, and revealed a diversion of these fibers from their position in the base of the dorsal columns. Retrograde tracing also revealed reduced numbers of descending projections from paraventricular hypothalamus and red nuclei to the lumbar spinal cord in Y/- mice. SCI at the mid-thoracic level produced a lesion encompassing the center of the spinal cord, including the site of the dorsal CST and surrounding gray matter (GM). The injury caused lasting deficits in fine aspects of locomotion. There was no effect of genotype on final lesion size or the growth of axons into the lesion area. However, injured Y/- mice demonstrated a robust expansion of CST projections throughout the GM of the cervical and thoracic spinal cord rostral to the lesion compared with Y/+ littermates. Thus, L1 is important for the development of multiple spinal projections and also contributes to the restriction of CST sprouting rostral to the site of a SCI in adults.